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DETAILED ACTION 

This Office Action is a reply to the Paper filed 21 February 2006 in response to the Non- 
Final Office Action mailed 18 August 2005. Claims 4-6 were withdrawn fi-om consideration and 
claims 1-3 and 7-15 were considered in the 18 August Office Action. Claims 1, 7, 10 and 13 
were amended in the 21 February Paper. Claims 1-15 are pending and claims 1-3 and 7-15 are 
under consideration. 

Election/Restrictions 
Applicant's election of Group I (claims 1-3 and 7-15) is acknowledged. Because 
applicant did not distinctly and specifically point out the supposed errors in the restriction 
requirement, the election has been treated as an election without traverse (MPEP § 818.03(a)). 

Response to Amendment and Arguments 

Specification 

Objection to the disclosure as containing informalities is withdrawn in view of the 
amendments thereto. 

Claim Rejections - 35 USC S 1 12 

Claims 2, 8, 1 1 and 14 stand rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
apphcant regards as the invention for the reasons set forth in the 18 August Office Action at 
pages 4-5 and herein below in the response to arguments. 
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As stated in the 18 August Office Action, the claims are indefinite in the recitation of 
"atrial-type, ventricular-type and nodal-type". The description provided is vague and relies on 
relative properties such as "prominent phase-4 depolarization, slow upstroke and smaller APA". 
Although the paragraph makes reference to a Table, there is no Table in the application. As there 
are no concrete definitions of terms such as "prominent", "slow" and "smaller" and no specific 
values provided for dv/dtmax, APD, APA or prominence of phase 4 depolarization which define 
a cardiomyocyte as atrial-type, ventricular-type or nodal-type, the skilled artisan would not know 
whether a cell having a given dv/dtmax, APD, APA or prominence of phase 4 depolarization 
would meet the limitations of an "atrial-type", * Ventricular-type" or "nodal-type" cardiomyocyte. 
Therefore, the metes and bounds of the claimed subject matter are unclear. 

Response to Arguments 

In response to the prima facie rejection of record, Applicant contends that one skilled in 
the art of electrophysiology would be able to recognize action potentials as characteristic of atrial 
cells, ventricular cells or nodal cells, even though the characteristics of a given action potential 
does not exactly match the precise profiles which are obtained fi^om adult cardiomyocytes. 
Applicant contends that the terms used in the specification are capable of definite understanding 
by those of ordinary skill in the art. 

This argument has been fully considered but is not deemed persuasive. MPEP 2173.02 
states, "If the language of the claim is such that a person of ordinary skill in the art could not 
interpret the metes and bounds of the claim so as to understand how to avoid infiingement, a 
rejection of the claim under 35 U.S.C. 1 12, second paragraph, would be appropriate. 
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See Morton Int'l, Inc. v. Cardinal Chem. Co., 5 F.3d 1464, 1470, 28 USPQ2d 1 190, 1 195 (Fed. 
Cir. 1993)." As pointed out in making the rejection, the description of "atrial-type", "ventricular- 
type" or "nodal-type" cardiomyocyte provided is vague and relies on relative properties such as 
"prominent phase-4 depolarization, slow upstroke and smaller A? A". As no specific values are 
provided for dv/dtmax, APD, APA or prominence of phase 4 depolarization which define a 
cardiomyocyte as atrial-type, ventricular-type or nodal-type, the skilled artisan would not know 
whether a cell having a given dv/dtmax, APD, APA or prominence of phase 4 depolarization 
would meet the limitations of an "atrial-type", "ventricular-type" or "nodal-type" cardiomyocyte. 
It is true that one of skill in the art would be able to identify embodiments having action 
potentials that are clearly characteristic of a given cardiomyocyte type as "atrial-type", 
"ventricular-type" or "nodal-type". However, the question of definiteness has to do with whether 
the margins of the claimed subject matter are clearly defined, not whether there are some 
embodiments that clearly fall within the scope of the claims. In the instant case, given the vague 
boundaries of the claim limitations, a skilled artisan seeking to avoid infiinging the claims by 
practicing the method using a cardiomyocyte that is not "atrial-type", "ventricular-type" or 
"nodal-type" would not be able to determine whether a cardiomyocyte having a dv/dtmax, APD, 
APA and phase 4 depolarization that is not typical of atrial, ventricular or nodal cells is within 
the scope of the claims. Therefore, the skilled artisan does not know how to avoid infiingement. 

Applicant suggests as an altemative removing the term "like". However, it is unclear how 
this would make the claims more definite as the interpretation of the claims would rely on the 
same teachings firom the specification that render the claims as they stand indefinite. 
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Applicant's arguments have been fully considered but are not deemed persuasive in view 
of the record as a whole. Therefore, the claims stand rejected under 35 U.S.C. §112, second 
paragraph. 

Claim Rejections - 35 USC S 102 

Claims 1, 2, 7, 8, 10, 1 1, 13 and 14 stand rejected under 35 U.S.C. 102(b) as being 

anticipated by either one of Bosch et al (1998) Cardiovasc. Res, 38:441-450 or Li et al (1996) 

Circ. Res. 78:689-696 for the set forth in the 18 August Office Action at pages 5-8 and herein 

below in the response to arguments. 

Response to Arguments 

In response to the prima facie case of record. Applicant has amended the claims such that 
they recite that the method comprises culturing cardiomyocytes derived by in vitro culture from 
himian embryonic stem cells. Applicant contends that the claims are distinguished from the prior 
art because, "donated living heart tissue is rarely available for electrophysiology experiments" 
and "the ability to make cardiomyocytes from human embryonic stem cells offers the prospect of 
an unlimited supply of human cardiomyocytes which may be used for drug screening and 
testing" (paragraph bridging pages 7-8 of the 21 February Paper. 

This argument has been fully considered but is not deemed persuasive. It is first noted 
that, according to the broadest reasonable interpretation of the claims, the process need not 
comprise the step of deriving the cardiomyocytes. The method only requires culturing 
cardiomyocytes that were derived from human embryonic stem cells by in vitro culture. In other 
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words, the claims are directed to a method of using a product that is defined by the process of 
deriving the product. 

It is well settled in patent law that a product defined by a particular process of making the 
product reads on that product made by any means. As stated at MPEP 2113, "Product-by-process 
claims are not limited to the manipulations of the recited steps, only the structure implied by the 
steps". "[Ejven though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself The patentability of a product does 
not depend on its method of production. If the product in the product-by-process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even though the 
prior product was made by a different process." In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 
966 (Fed. Cir. 1985) (citations omitted). By logical extension, a method of using a product that is 
distinguished from the art only by the method of obtaining the product is not patentable over the 
art unless the method of obtaining the product imparts a patentable distinction in the product 
itself 

In the instant case, as evidenced by Applicant's arguments, the purpose of obtaining 
cardiomyocytes by in vitro culture from human embryonic stem cells is to have a more reliable 
source of the material used in the method. Obviously, it is desirable that the properties of the 
cardiomyocytes derived by in vitro culture from human embryonic stem cells be the same as 
those of cardiomyocytes obtained from adult tissue according to the methods of the prior art 
because the purpose of the method as a whole is to model in vivo cardiomyocytes. Therefore, as 
the claims do not require practicing the process of deriving the cardiomyocytes from human 
embryonic stem cells and there is no clear distinction between the product used in the claimed 
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method and the product used in the methods of the prior art (other than the process by which the 
material was obtained), there is no patentable difference between what is presently claimed and 
what is disclosed in the prior art. 

It is noted that if the claims were amended to recite that the method comprises the step of 
deriving cardiomyocytes by in vitro culture from human embryonic stem cells, as opposed to 
merely culturing cardiomyocytes that have been derived by in vitro culture from human 
embryonic stem cells, this rejection would be overcome. 

Claims 1, 2, 10, 1 1, 13 and 14 stand rejected under 35 U.S.C. 102(e) as being anticipated 
by Gepstein et al Pub. No. 2005/0037489 (effective filing date 20 July 2001; evidenced by US 
provisional application 60/306,462) for the reasons set forth in the 18 August Office Action 
commencing at page 8 and herein below in the response to Applicant arguments. 

Response to Arguments 

In response to the prima facie rejection of record, Applicant contends that the claims are 
not anticipated by the art because the electrical measurements taught in the method of Gepstein 
et al are not transmembrane measurements. Applicant points out that only extracellular 
measurements of cardiomyocytes in their culture mediimi are taken in the method of Gepstein et 
al and a surface EKG cannot provide a clear definition of the electrical activity of single heart 
cells. AppUcant further contends that measuring extracellular voltages does not permit clear 
determination of whether or not specific ion channels are blocked or provide any way to 
detemiine which ion channels are blocked. In addition, Applicant asserts that the all or none 
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transmembrane voltage electrical spike of a cardiomyocyte is referred to as the transmembrane 
action potential and that it is a measurement taken directly from a single cell that provides direct 
information about the electrical properties of that cell. Applicant urges that the method step of 
measuring the transmembrane action potential of a single cell is nowhere found in the patent 
application by Gepstein et al 

These arguments have been fully considered but are not deemed persuasive because they 
rely on an overly narrow interpretation of the claims. It is first noted that the claims do not 
require that the transmembrane action potential be measured in a single cell or that a clear 
determination of whether or not specific ion channels are blocked be made. In particular, there is 
no requirement that the method provide a direct measurement of specific ion fluxes during a 
transmembrane action potential and does not specify a property of the transmembrane potential 
that is to be measured. Therefore, even if it is true that the extracellular measurement of 
cardiomyocyte electrical activity does not permit clear determination of whether or not specific 
ion channels are blocked or provide any way to determine which ion channels are blocked, the 
claims are not limited to such determinations and the extracellular measurements of Gepstein et 
al do provide other information about transmembrane action potentials such as the fact that an 
action potential (z.e., depolarization of a cardiomyocyte) has occurred and the frequency of 
action potentials (see especially the paragraph bridging pages 9-10 and the first fiill paragraph on 
page 10). Therefore, the method of Gepstein et al comprises all of the elements of what is 
claimed according to the broadest reasonable interpretation thereof 
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Applicant's arguments have been fully considered but are not deemed persuasive in view 
of the record as a whole. Therefore, the claims stand rejected under 35 U.S.C. § 102(e) as 
anticipated by the art. 

Claim Rejections - 35 USC $ 103 

Claims 1-3 and 7-15 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 

any one of Bosch et al {supra), Li et al {supra) or Carlsson et al (1997) 282:220-227 in view of 

Gepstein et al. {supra\ as evidenced by US provisional application 60/306,462) for the reasons 

set forth in the 18 August Office Action at pages 11-16 and herein below in the response to 

Applicant arguments. 

Response to Arguments 

In response to the prima facie rejection of record. Applicant first contends that none of 
the cited prior art teaches that the actual transmembrane electrophysiology of human 
cardiomyocytes made in culture form embryonic stem cells can be obtained and that such 
measurements can be tracked during drug studies to see if the ion channels of the 
cardiomyocytes are affected by agents in the medixmi. 

This argument has been fiilly considered but is not deemed persuasive. As described in 
the previous Office Action, Gepstein et al teaches a method of culturing cardiomyocytes derived 
fi-om human embryonic stem cells comprising permitting human embryonic stem cells to form 
embryoid bodies and that the cardiomyocytes produced by the method "can be used as a testing 
system for evaluating the toxicity, teratogenicity and efficacy of new drugs and chemicals and 
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thus may serve as an attractive screening tool with wide spread applications in the 
pharmaceutical industry" and "[ujsing this system it is possible to study the short and long-term 
effects of drugs on pacemaker activity". The methods of measuring transmembrane action 
potential of Bosch et al. or Li et al comprise contacting a single cell with an electrode and 
Carlsson al teaches measuring action potentials using a whole cell voltage-clamp technique. 
Although none of the art considered individually teaches all of the elements of claims 3, 10, 12 
and 15, all of the elements are found in the combined teachings of the art and it would be 
obvious to combine the teachings for the reasons set forth in making the prima facie rejection. It 
is not persuasive to argue that no reference teaches all of the limitations of the claims when the 
rejection is based on the art viewed as a whole. 

Next, AppUcant acknowledges that Carlsson shows that transmembrane action potentials 
can be measured and tracked to determine the effect of drugs on the transmembrane action 
potentials and that Gepstein et al and others in the prior art have demonstrated that cardiac cells 
can be obtained from human stem cells grown into embryoid bodies (first full paragraph on page 
10 of the remarks). However, Applicant contends that what was not evidenced before the 
disclosure of the instant application was that cardiomyocytes derived from human embryonic 
stem cells could be located and pierce by electrophysiology apparatus and the transmembrane 
potential of those cells could be measured, monitored and followed. Applicant contends that 
Carlsson et al is defective because it only provides an extracellular measurement of the 
electrical activity of many cells to produce a monophasic action potential which does not provide 
the precise information content available in the measurement of single cell action potentials. 
Applicant concludes that the combination of Carlsson et al and Gepstein et al does not make 
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obvious the method described in the claims since it was not obvious that the method described in 
the instant apphcation would actually work. 

These arguments have been fully considered but are not deemed persuasive. With regard 
to Applicant's contention that Carlsson et aL does not provide the precise information content 
available in the measurement of single cell action potentials, it is again noted that the claims do 
not require measurement of single cell action potentials. The claims require only that the 
transmembrane action potential of at least one cardiomyocyte be measured. As Applicant 
acknowledges, "Carlsson shows that transmembrane action potentials can be measured and 
tracked to determine the effect of drugs on the transmembrane action potentials" (page 10, lines 
5-7). Furthermore, as discussed in the previous Office Action, the action potentials were 
measured using a whole cell voltage-clamp technique, which is described in the third and fourth 
paragraphs on page 222. Contrary to Applicant's assertion, these measurements would provide a 
measurement of intracellular action potentials. 

Finally, Applicant's contention that the combination of Carlsson et aL and Gepstein et aL 
does not make obvious the method described in the claims since it was not obvious that the 
method described in the instant application would actually work appears to be an assertion that 
there would not be a reasonable expectation of success in obtaining whole cell voltage clamp 
measurements from cardiomyocytes derived from embryonic stem cells even though Carlsson et 
aL demonstrates that such methods can be practiced using cadiomyocytes isolated from animals. 
This argument has been fully considered but is not deemed persuasive because, as stated in the 
previous Office Action, absent evidence to the contrary, one would have a reasonable 
expectation of success in combining these teachings in view of the demonstration by Gepstein et 
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al, that the cardiomyocytes obtained according to the method described therein exhibit 
cardiomyocyte action potentials (bridging pages 15-16). Applicant is reminded that obviousness 
does not require absolute predictability (see MPEP 2143.02) and there is nothing of record to 
suggest that transmembrane action potentials could not be measured using whole cell voltage 
clamp techniques, such as those described by Carlsson et ah, in cardiomyocytes obtained from 
embryonic stem cells, which are demonstrated by Gepstein et al to exhibit action potentials. In 
fact, patch clamping techniques are routinely used to measure electophysiological events in a 
wide variety of cell types. Therefore, in the absence of evidence that the cardiomyocytes of 
Gepstein et al would have some property that renders them refractory to measurement by whole 
cell patch clamping as taught by Carlsson et al, the skilled artisan would clearly have a 
reasonable expectation that the teachings of the art could be combined. 

Applicant's arguments have been fully considered but are not deemed persuasive in view 
of the record as a whole. Therefore, the claims stand rejected under 35 U.S.C. § 103(a) as obvious 
over the art. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailmg date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel M Sullivan whose telephone number is 571-272-0779. 
The examiner can normally be reached on Monday through Friday 6:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessftil, the exammer's 
supervisor, Remy Yucel, Ph.D. can be reached on 571-272-0781 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300, 

Information regarding the status of an application may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) (http://pair- 
direct.uspto.gov ) can now contact the USPTO's Patent Electronic Business Center (Patent EBC) 
for assistance. Representatives are available to answer your questions daily from 6 am to 
midnight (EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image problem with, 
the number of pages and the specific nature of the problem. The Patent Electronic Business 
Center will notify applicants of the resolution of the problem within 5-7 business days. 
AppUcants can also check PAIR to confirm that the problem has been corrected. The USPTO's 
Patent Electronic Business Center is a complete service center supporting all patent business on 
the Internet. The USPTO's PAIR system provides Intemet-based access to patent application 
status and history information. It also enables applicants to view the scanned images of their own 
application file folder(s) as well as general patent information available to the public. 



For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 
9199. 
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